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100 




C2) 

1 

^m®©Hi?f BS3tffi± icmm l x tea s titcmm^m t 

X. 

7ktpxnmM'mm&'picin.>x . fr^zg»m«B©B5ie 

gytWt «JS5tWJ©Sffl{C . 1 8 0 ~ 4 5 0 n m©ifcg 

ft. 

x. 

mmmw^m^ mm t -? z> *> zmfs. c . 

a&*HM©SH<C. 1 8 0 ~4 5 0 n m<om&W$fDn 20 

muz mm r -s^bb^sis t . 
a. 

KJlttfr 4 Ci £#ii£-r 5fi*35 1 Xtt 2 KiB*S©fe 

^i©jss»*^m?im*mffi©i«3**ft. 
M±Pl^fti2©S£a;£ft -c* o -c . 

[0 0 0 1 ] 

^^©©sat^fts^fe^it^^iii^ifewiis^ 40 

fttcBB-T*. 
[0002] 

cft-c <.>•&. -t©*^m?i6©*-cfe. &mt%mijmn 
tt>4. e.5Ri§sffi*i«^?fe©*wtccifiiwr. -e©x 
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2 

®fi©x*^-^ftS»^7)ti. TfBS, ( i ) rasn 

r? = 1 0 0X (V„x1„xF.F.)/Id- (1) 
C C-C. TIBSC < 1 ) I JZXMz/t&m. I . [mWc 
nr 1 ]. V. c »:Pjj&*I£[V;i, I„i»lMe[mA 
cm" 1 ]. F.F.affli^H^ (Fill Facter) £^nT<, 

[0003] ±&<omi i urts . #18 2 0 0 
0-28598 o^&mcit. mmi^mm^mmmcm 
-rzmvmicMLxmitMmzmL. -e©&. ^^s«c 

•SCtCCj;!?. x^jU+--^Sft^77©r6li:^0t/fc 

©tffti bxit. mitmtt£ZMW.{t*m%L< »;x3 

J»I^£^iJ*i§i£K.«®MbSiJ 4 Sc S * V>5r^tf S 
[0 004] 

±IB©#^ 2000-285980 ^$8(CsB 

[0005] -*t£t>%. mm<t*m%b < 

J&©*?§)«K:¥j£{*1I@ ; £:jf iff L- tMftiaa?:^ o /tg 

ccifjsfe3g*©«3-a- -sheets. *^ft^ffi©*®a 

»=&®Mt bT^^S©Sfcffl^j»?:^b5 "SS C <!: itX 
■SWISfb^^©^^*^^ * C i*5+»«c-C*^ 

[000 6 ] IK. KsR^r^tfSHSt'ftCfeC^-C^^ 

*raj.-f-rsJ#^ccfe s ^agstemffio^ESft^^bi/T 
SiS^ffi©»ffl«3t*a<b3-ti-Sc:4{i-c^**i. ^fe 

^t»*5^<*«@©aB(cg|??br^ •&<»:. ®{b«5M 



(3) 

3 

[0007] *mux. ±mt^m<omr sissies 

[000 8] 

[000 9 ] tftfefi, *3HH*WTS*» 

m#n&<D$jtwt[*mtm<»mffiic^ iso-450 

[0010] fe^ti^M*^m?&^«ffiL/c^ccm^M 
*^0*(BK: <fc 0 £J£T A * Mjv 

«M©sic*aifT ^ *e & <o -cmm t^*> <o&$mw'p 

[001 1 ] a*. *w»Sficfe(,ir, r*aw**s© 
[00 12]**:, afc*H*wr4*aw*« 
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MAM* ^WT^eiRitffl®*^*^*^^^ 
M-c*ot, *f(WitflfMi4tS«WtWA 

©ttffliJ<E>Sffi&c v 1 8 0 — 45 0 nm©»fii80«B 
[0013] c©«a**o»^K:*>, 5fc«ca^fel«t 

[0014] fcfc. C<Dt§i^cr> r«»{fc^-feJl/j itt. 
^4 2®^CD^{t^-fe^T**>cfc<, f^fflfii, #B8» 

HtK&3l5cE(Ba&JHIttK:jltf LTb* 5»»«*JIW«- 
#€> 0 mtf. «B»*3IW«<«T, SHEil^) . 

»-a<kigs« oar, i*Ag - Age i j itaisr 



(4) 



[0016] ®C % ±IB^3|«»<DWkSJ£*iltf Si** 

ft*. «3Ltf, «B«*W»Ltt*«6»IH«««c»-r* 
^fl**D«a*£ffc3#S C £6C<fc 9 > JJBTHW 

H6*#HH) , ?«4»^KB«fflt**i{MliJ:t 

*>t?*D, #MIffi^Ag-AgC L«S ( [C 
1 - ] : WD. m^tmUKC 1 7K^) ©»d«Ctt, 

itm&vnmz-o . 5 — 1. 5v vs. as- as 

C1jWJ*K, -0. 3-+1. 5Vvs. As — A 

sc 1 

[00 17] CCT\ *|69BCC*5t>T». ±3£<D20(D 
fl^©SM{CMt*T*fI^Q»fi# 1 8 0 n m£Lb 

450nmr*SCWJ:0»*L<, 2 50-400 
n mr* £ C £ 3&JJECC»* 01*. 
[0018]H/c #iWjR:*t»-c«. ±j$<D2-?<E>$S 
a#^fflft&c*jt>rfc. *BJafflxa«c*ji»r, 

[0019] »c, «Hn*Wf****« 
[0020] c © «fc 5 ic, «fSE L /cfe^f#iSS*:P©S?fe 

ecu*). «tifex*^^safta6**WTae»»«ai 

[0 02 1 ] 
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[oo2 2]5tr. *«WKj:i)ttiSft*ta«flMffl 

Wt^£<C J: 0 SSS $ ft * *H«©-W£7r: 

too23]ii 5c^-rfe^tss*Pl^rifeffl*m® 1 

2 0«H5 F 2 ±«CP« 0 T ES S ft fc 
j8W®Bl ££#>e«Jffi3ft-Ct>*. S3(C^-T 

0 <£*f®C E iOP*«cJKJ5SSft*IHI!RCc^«3ftyfc«W 
RE<t3^6«te83ftri>4. *lt, 

[0024] t <Z>ft*iMa^l»«fc2 0 B, jg^mffi 
' 1 L tmiS 2 CCM*f £ ft *3C«C *fc o T^W 

««2i*j(c*ji>'r*«feLrc« j F-«, awmsHcai^e 
ftr<4»«c»oiHSft&. 

[0 02 5 ] aW«S l<Z)«JSK«»fclKeSft4*>0"C 
ttfc<* a«©«»«fflbfd»«»R:««3ft*aiB« 
ffi^tt?> 9 ^xll H 1 &D*BI 3 ©»9§«ffi 1 

*a«S-B:*l>t>**/c«&<7>aj|B*«IR3 *3- h Cft: 

^Fccmi^ft^awstwi^fttf*^. 7^ 

ZnO:Al3-h*7^Wf6n5. &tc* J v 

jgme* +y ^ xsifois 4 ±ccr wfc 6 or ^> <fc 

[0 02 6 ] ffi^®^4 & Ltii, M^'Wcm*. 

LT^H*aw«fliT-p i icco^LK^awm^p 1 

©«m6C»#3ftfci»jBfe«P 2i^6«JaSftTCi 
*o C<D¥«*^2 0»fi^f4i^^#ft« ! l$fCffi 



(5) 

7 

TiO a , ZnO, SnO,. Nb*O s . In,0 3 . 
W0 3 , ZrO l( La 2 0 3l Ta 2 O s , SrTiO a , 

/c, ±IBCD^ft:CDfSiC, Si, GaAslfeMC 

[0 02 8] 40VMM2A(cd^3««IVlS& 
*P2 6*»«:|WeSti4«>orBa<, i*S«fc«*bJ: 

-h-fcT* (2, 2* 4* -i^U 

h) (II)) 9#*tf6ftS. 

[0029]Ifc ¥VMI20IK»». 5-30u 
mWCi^K, 5—1 
«3»$L<, 8-13amt*SCiWBcff*U>. 

4>ft < ft 0 ic^mn^m^ Z ft < & S«rfii^# < ft 

«atn»«** < ft o ¥$**ccftA $ tilt* + y r 

[0030] i/c, **«cew:. «pccR5esnsfeor 

6£ft£©£JR«I& iERfc £ 
[0 03 1 ] HCC, l»IE«t>fflg 3 ft^mft 

g^Lfc^im^Ci^rt^ -e-ODft. Br 
VBrr^ *^>/'W Kn + y>»ft£©i/ 50 
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[0032] tit. s <Dmmt&&ft fcf&JZ 

[0 03 3 ] jfccc, H 1 OftSRJf «ffi*»«i!M93fe«S 
1 0 R^fe^ti^*i®mri2 0 it^wfe 

[0 034] jfeCCiE^/cJ: 5 CC, **9Boe*««aS* 
18 0-4 5 0 nm<D&Mm&<Dmm&&MSi'?2>£M 

2) ^*ms*fl£ffl*i-rs«*a*-fe^*«sso, 

ffiCC, 1 8 0 - 4 5 0 n m©iftft««©*»**!HS*3" 

[0035] *^^(Dfe#ii^^*Pim?&ffl*mscas 
SDStttt, ±§Bo^a^sxg i x«mffi«axg2 1 

ft*«»XS*«LTt»*itf<fc<, «CE»iftXJIU:1*K: 

[0 03 6 ] «T. *B««X« 1 X«^ffl^Xg2 
[0 03 7 ] 5tr. igHBUS 1 SMtSflteB, 

[0 0 3 8 ] *XlC s <03I?8***I3±CCT i 

sx£^tt»*aw««3±«cJtais-ttssja: 

49ircvD*©ftj^Hlffi4li»4ci«>rts. 

[0 03 9 ] 3 ±5C^#tt^@2 i ft 



(6) 
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[0040] * fc, aw«& i oa^sifi 3 iiic^as 

£ 0 -Mete*. 3feT. IWfc**>^^»^f«4*- 
P 1 <&^<D¥3*)£3# 1 - 1 0 0 0 n mHK> b 
<«1 — 1 0 0 nroOkco) *^»3-&ft:^tWR*BI» 

u&mmiz e&M*mtm*p i 20 

0 0-8 0 OT^jfftl^. j£l5;SS#3 0 0 

[004 1] ;XCC, #IHHCC*WS*ffi«i3Xg 1 iCO 
(r^KK-T*. ^4 52. _hi£<DftHMSlXfI 1 ©— ffl* 

Cc*st>T « % 1 8 0 - 4 5 0 n mCW6S««©«8BSK% 

aa^itttt«S3 o k, *«s««e i o *Aft, h&c 

■T^o *lt, «RW«tKE 1 "0*«CiHSi»US*J|lW 40 

3fcilSl 0*«jaT£^f*m&2<£SiffiF 
2 2 KftttT 1 8 0 - 4 5 0 n m©«fi««©«fiflBR* 
MS4T^c CtlCCiO. *i{tit20liF2 2CC*5 

^^^^<D^$6«?I 2 (R) **IHfcS*i> riMt»* 
ft£Kfb£«SMl I 2 (Ox) <btr9 k ^BE*aH**«2 
4>^6ttMfNMKE 1 0*K|££i*ft£ o C<D£ 
S®F 2 2±Ti;£®5?Wigj«E 1 0 #<D*<DM{bJE 
j£&j6c^ B^**2££T 

[0042] ±iBma&<D«<t Lta m« , -* * 50 
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««s*6f6tl&. ±IB«lIF2 2©»*»0#ffi 

SSS/cD icMtt&mBfflDmfSHSB* 1 mW/c m 

mW/ c m 2 *iSr & & £BMfcKft»H-#CC «fT L, *cl> 
*5**i3W**. — Mag^5 0W/cm i 

W)W#^3*it^t ******* 

-1 0 0Xr*£C<t#£?2:L< > 40-80°C-C*£ 

KoBHbsie^ia*. «Bifii$*s5x:*sir**tKfb 

[0 04 3 ] *fc. BffiSUSOOlHKKiLrH:. 

OJSSHtfjKl 0 — 5 0 0WCfeSCi^Jf*l/<> 2 
B*«US<oa««tt2 0 - 1 5 0 

c©fiffisaaxgicc*jir>r«. ja^igusio^M&f 
[ o o 4 4 ] s tc. nmwmLE 1 o «*m^»JSie* 

®MJiXg l ecfcu-cte, m^Mi^gE 1 o <ofrt>*) &c 

[0 04 5 ] ;XiC, *«S8«C*yW**ffi4afflXg20— 
ffltCHiXSm-rZ. H5B, aMMflXg2CD— ^d^r 
^TX^STab^,, H5tc^*rj:atc, iSMII2 
(CteC^it. 1 8 0-4 5 0 n m©«fi««©«»»* 
aitPltttt«»3 2(C, «W««E2 0tAhS. * 

MfSREi, ffiiCEl Oi, ifiSfe*P2^^Wb 
Tt»ftt**Wil Oi«:«BtS«E 2 OfticlIU 
3£H@1 0 (¥«M«2) £f^ffi®<^£mSfb^ 
JU5 0^:^^T^ o 

[0 04 6 ] -eur, ^>VtX^-^4 04»3 

i*r**ft«ffi2Cc^-frx«ff*EPflPLoo % 

^E 1 O^CfifSUS^MKU^*^, 0 
«T^*3tSi2(DSlF 22«C|fllWri80- 
4 5 0 n m©«^«©«B8ifi*JS«'rS. ^TlsU* 

xzvya ortcc«#Mm@RE i3tme i o (mmw 

(^2«*:««2) iSICE 1 0 i*sSSR3tite«aEflI 

cDSfficctec^T^i orec^KibjSi£cc>PtjS'r-S^* 
0^3&s*f«C E 1 0 <h i ^>Cc, «OM1BBK 



an*. 

[0047] CttfciD. #*gftm®2 0MMF 2 2 

^t^r, ^^mS2*ic^in^m^Sjcs^Fi# 

T^WtS^^O^M^ I 2 (R) #Kft£*i, XgMtM 
*fc fc£J5»» 12 (Ox) iM, MiR¥aM#*« 

SHF 2 2±TJ*W»ft««E 1 0 ^OTkOgftft 
S(B*>jScr), — »S 

CE±"C(J. KffiF 2 2±<DKftSJSCCS*j£*rSS7cJS: 

j&whtu mmmmmE 1 o*o*xtt*j£ 
smm > j&oths* as«usojB»«fefl= («m 

[0049]J/c C CTtt fPffl® (*«<*m@2 ) 
<h. tllSREi. «SCE 1 0£*>6»SciSn£C> 

[0050] *fc 4 IKI^iElO^ aifflJ&fflXS 

[005 1 ] #C«C, *»?H(C*jW-se«»«fXg«COt^ 

rBwrr*. aawarrao:. iimMsxii 1 xtiSiM 
ffii o*«j«3*6xer**. «»e*P2B\ ±js 

OKIlUn 1 XBflHUfl2.(C J: 0 . Itfb^JS 
^J6Snyt*a»*W«2©«HF2 2(C«* «t£*R 

*ffitt, fl^»»«^48«4)^^W««S2 0Xffi 
F2 24i*iWS&i'©Jffi*ffl^4Ci*Jt*5, C 

». JMtWTSC ft*. C<D££, & 

[0 05 2 ] fe««/BM*P»m«ffl*Sffi5J, cn« 
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XSlXtt*ffi«S«XS2*3BISCitCj:»). 

®2 ©aSF 2 2 »36^©*HJiEtcWWa*ffi©aMI« 

[0 05 3 ] ZCDJ: 5 tCLXftn® 1 0 *ffiR1fc« 

nauctmrE «s»u e*i#jffis*»mnfe2 o 

10 [ 0 0 5 4 ] 

[0 0 5 5 ] GMtMl) «Tfc5*T#JB0CJ:9\ 01 

mflffl*HHtffi2 0 iH«©**fc*TS 10 0mm 
20 x 1 0 0 mmO^^-Jl/0^i#«aS*»»iai*f^*l^ 

[0 05 6 ] jfc*\ TiO^W (WAH; 2 5-2 

oonm) zmmmitAtix mm- zc^ic**)*** 
ztitcsno 2 mnm mm ; boonm) *fM^ 

SnO a »MLb«:T i O a *6ftS4£*tW« (* 
; 9 0mmx9 0 mm, ; 2 0 /zm) * 

[0 05 7 ] iSiOaMffiffiXS 1 ± 

(W*: 1 5 0W, ^^fc; 1 OOKHz) 
40 *JHittL-30 % #a»ft««OKH5C^CfC«»« (* 
ffi; 5 0 OWOiBff*^^^. M*t^S: l OOmW 
/cm 2 ) ^Mtif3#fc 0 
[ 0 0 5 8 ] #cfc, KitMilLfc¥«»m®omffi(Cfe 

xh^F "Cfflfc*: L /c«*x y - ^ ittcn 
CCJUf--^ -5 Aiff* [ cis-Di CthiocyanatoD-N.N'-bisCZ , 
2 ' -bi py ri dyl -4 , 4 * <ti carboxyl i c aci d) -ru theni urn CI 
I)] *<D&mfr3 x l 0"*mo 1 /Li^c^cfc^&C 

50 »CC^«fMfi««ttL. 8 0 e COMS^frO^><hr-8 
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jU-r-3Ai§#*5#jl . 5xlO-'mol/cm ! ?» 
[005 9] #CK, *t@<fc L-C±ie©*mSiP«©0 

s e^ms ( p t mmomz ; 5 o o 

nm) . ^SSftE£L,-C. 3 ftR^ 3 3fbv A£ 
*lta'JJM5l'F»* X?g?fr&^SSl/fc. MtC 10 
SSO^* $St£*rt*:fcI^£WTSf^*>tt§J©;* 
^— fr-s • ry-<J>} ) £*£fiiU m3ic 

ni-tJzJtc. Oi^tSCEi^-tf-S^ 

coo6o] 2 ) ^mttrnmommoMimm 

3tm^R!>*fe3giSJSiM*l®m?fk=&^6WI i tiE3*£©S!Si£ 
SCfcOftSSl/te. 20 

mt. mm^m^^ox^^mmt^mmi-vv 
g-Agciii([cr] : ma, mikc \*m 

^> i^* $ •? h «ffttt S MX . #MHli«c*f-f 
^I«i©mfii*i0. 2V vs. Ag-AgCliM 

mi tmmoikft-c. ms&mmvmmiz.fawxm&m 
[006 2 ] c c-c. ±M(Dmmtmm<ommt. &.T 

<*mS*«fi£T&¥£fi*m (TiOi) KSStiS* 
[OO63106B. 3SJ6^2CDSS^^Tffi<fc^©^ 

tci osiiisttfcfcisfficc^-f r xsi££^{b;*-t*£c# 40 

asanas* o % t fcfc w 3 #m@©m«E - m&^tt 
tt^i©— wzm-rifvyc&z. c©i^t>±fe 

rc. S6tc^-r<fc^jc, #BB^§(c#-r-5¥2S#m®© 
?> y v * ©flijiciSfln s -if itwh. 
¥m»mm<Dmmm-o. svvs. Ag-Agci 
*H*.fc«MM»» ^ jesaEtffiaktcfwn l r t > & c t 
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0. 5Vvs. Ag-AgC 1 ^rflAfc^ttSI^KCfcO 
"C. ^($S@*©^F*6^*^fcl**3n-CI,»-5 > Ci*s 
^IMSOtfi^O. 2 V v s . A 

g-Agci©it, ytmm&ttttei. c©sa# 

«t < jttf -r set ifit>fr -z> tc. 

[0064] (mzw 3 ) ¥mwmfe<Dmm<DM\t%m 

©fe^t^MA^rifeffl^^s^'&^t^s*^* 

[006 5] ij^#S«© Jiffi©Kfb*aSI«. 

1 £l^«©:fc««£iS«Lfc. ycir>r. W=f->3£8M<© 

» ; 5 0 0W©lSffi^i7>y. MW^S : 1 o 
OmW/cm 1 ) 

[0 06 6] (»fe^4 ) ^ftSSS©Sffi©Kib«!iffi 

zmmm 1 ii^«©S5»^{i: j: o fpssufc. 

[006 7 ] PH*lSOHOl<MS. jS#!&£ 
(SWiSS: 0. lmol/L) ^81. C©mifS 

•c. mjsa^g^osft^so-cjc^L/. 
©ilffidciS] w-cmiSiS : 5 o o w©«ffi7kiS7 > 
«§»f3S@[ ; 1 0 0 mW/c m' ) 5rMS4S«fc„ 

[0068] (mmw 5 ) *««=s®©«ffl©®fb*aa 

?r«T©J:5{cO-CtTofcC<b«n«. USSMltPIli 

©fe^tii^MicPs^afeffi^^SR^fe^ss^f^m* 

[0 069] f^ftlSiOSiOHIMB. 
«. »SP«2iS«©^ff©&<t^fofc„ Tfttoft. 

@i-rS^i6CT2iI5l«©mM{t^-feJl'*«fiK0fc o * 
-r^,i»iai(*mS©^fi[^0. 2V vs. Ag-AgC 

i i ft s <* ^ ^as^mscc ^ A 7 ^mE5rEn»P 0 o 
o. uss^i ti5i«©^r. ¥^m@©Sfficc^it 

[007 0] abfSffl 1 ) *«ft««E©»M©K{bi!!iS 



15 

[oo7i] <j*«W2 ) *»»«sora©M<t«aa 
/cc <b^^«nsawi i tmmowimc * o ^ssm i <t ieu 

[007 2 ] ft*J, ±K©Jttt«2©««: k 
<DSM©ffi^SCC:tet>T?&g#4 5 0 n m^Si^I 

OMSic J: 9*5S#I 1 i^Scofe^tSM^^Hfem* 

si* Ltct c ?> . z<D*mi<t±nz<Ditmi 2 1 kbrv 
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* [0 07 3 ] [«ft4»ttWR] «ft»ttSW*tf 
mistc*<te s>^>?frh 1 0 0 0W/m 2 O^iK*^ 

T**-«Ei«s**5eu m&mff (vo c/v> . 

St&mSfe ( I s c/mA'cr 1 ) > ft^S^ (f.f.) 

Rtfx*j^-9*»* (tj/%) ^$fe/co -eoem 

io 1 Cc^T. 
[0 07 4] 

[^1] 





Voc (V) 


!sc(rnA/cm 2 ) 


FF 




mmm 1 


0.72 


13 


0.6B 


6.4 


nifl 2 


0.72 


14 


0.69 


7 


Sfifitt 3 


0.71 


13.5 


0.68 


6.5 


*JS« 4 


0.71 


14 


0.67 


6.7 


IHfi« 5 


0.72 


14 


0.69 


7.0 


tt*6« 1 


-0.68 


12 


0.67 


5.5 


tt** 2 


0.68 


11 


0.67 


5.0 



[007 5]&l(CSOAd£S*»69i6*»&«fc9«:. ^ 
[0076] 

^* W-T £ &3Rli^S*l®m7feffl^S4 ffl (, > £ C <t &C 

[01] *^HB©fe3Ri§fiSM*|!S®tfeffl^m©CDS{^^r 
«tcJ;9«i§3n&:fc^©-{«£^-&^»r00^* 

[a 2 ] a i fc^-r^ i o o (Dmtvmftifckf&iwm 

[0 3] *^©fesgit®S*H®1fe©iJjt^a(Ci: •) 
[04] ^W©fe^ifiSS*:P»®lfeffl^^oiS^ 
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